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(54) KOHCTPYKUHfl 3A60H CKBAXUHbl 
(57) H3o6peieHne othocwtcp k xoHCTpyKunw 
CKBaKMHW. I4e/ib - yMeHbiueHMe rpyAoeMKo- 
ctw pa6oT. rioc/ie 6ypeHM* CKBaxMMW ao 
kpob/im npOAYKTMBHoro o6beiaa 4 cnycKaK)T 
3xcn/iyaTamiOHHyK) xonoHny 1 n ueMeHTMpy- 
iot ee. Ranee ocyiueciBnniOT 6ypeHwe npo- 
AyxTHBHOro o6i>eKT3 4 ao/iotom. A*aMeTp 
KOTOporo MeHbiue BHyTpeHHero Ana^Tpa 
3Kcn/iyaTaunoMMOrt KonoHHbt 1. nocne Mero 
pacuJnp»K)T ee pa3A0w* M * JMM pacuiHpure- 
n«MM. Bwno/iH»K)T pa6oTW no M3MepeHu>o 
4>a k TMHecxoro A^aMeipa ctbo/13 cxaattuHbi. 
Co6npaK)T nep<t>opwpoBaMHyio o6caAnyK) ko- 
noHHy (HOK) Tpy5 3 M3 wanna c naMflibw 
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unmiMnpiwecicOM (bopMu c napyaoibiM /\nn- 
MeTpOM. paeMbiM Anaweipy pociuupCMMoro 
Cieoaa ckodxhuw. u bmytpcmhwm ahomctpom 
eonbiue DH.yipeHHcro AM3Merpa 3KcnnyaTauw- 
ohmoA kohomhu. HepcA cnyCKOM b cxna*ivHy 



ROK 3 npn/iomi <J>opMy c iioncpCMiiuMii pa3- 
Mepariti. oGecnc4non«oinMM" choGoamwu 
cnyCK ec n itniepuan 3aneranun npo/\yKTnoMO- 
ro oGbCKTa 4. B 3tom muepuaiie nOK 3 narpe- 

B3K)T AO 00CCT3M0QneMlin iJiopmm. 4 "n. 



l/l306peTeHHe OTHOCUTCA K MC<{)TCr330AO- 

6w^e n Moxer 6uTb ucno/>b3OB3M0 npn cipo- 
MTenbCTee cxBaxtiH. 

H3occth3 KOHCTpyKUn« 3a6oa CKoaxuHw, 

DKnK)MOK)ma» DKcnnyaTauiiOHMyio Kononny. 
cnymcHHy>6 ao Kpoo/iu nponYK™Biioro oGbex- 
ia. noTauHyK) k on oh My c ncp^opnpooanHbiMn 
OTeepCTviflMM (uicnsiMii). ycianoBneHHyio npo- 
twb npoAVKTuonoro oObOKTa. npu 3tom Hapyx- 
HbM i AiioMOTp noTat'iMon KonoHnw Menbuje 
Anor.-.oTpa croo/ia ckh.-wwhw. a nocneAHvui 
».ie;iMUC DMyTpcHM^ro A"0MOTpa oxcn/iyaTa- 

:nOHH(j;': kOAOMMW. 

0;:tM/:< r /\»iMHC'fi KOHcrpyKiimi 3360a 
3MyTpoi«»uiM AM^ Mr - T P noiaiiMOM ncp4»opnpo- 

3.1HHOP KOAOHHW CvmCCTBeMMO MCHbUJC BltyT" 

peH<jro A^aMCTpa axcn/iyaTauiiOHHOvi 
KcnOMHU. MTOonpeAenweT HU3Ky*> npoAyKTHB- 
H!,rn> CKFjaxiiHu vi 33ipyAMflOT ee o6cny*viBa- 

m»o ■•• c.ii;ivaTa:;mo 

»o;uv*vui f.o;>bU'.»aoro 3>i3opa Aao/ie- 

ime *<a ciei*<y ckb-tkiuui u nnoucccc ec 3kc- 
r.-r.a amu'' yMCiu.iiiae^CH u co openeHeM 
np:Kroo/ibH3fl 30i«a e»caxMnw paopyiuaetca. 
noc.icnuee tanacc npnBOA"* k p^pyujchukd 
noTaiiMoii KOnoMHu. 

Han6onee 6mi3xa k npeAiaraeMOiTi kohct- 
py*Ui/^ CKoaxuMbi. DK,*iK)HaK)ma8 axcnnyaTa- 
UHOhm/O KO/tOHHy. cnymeHHyK) AO Kpoonn 
npoAy»<TU8Horo o6beiaa. pacujupeMMwvi ctbo/i 
CKBaxiiHu b MHTepeanc aa/ieranua npoAy<- 
TiiBiioro oCbCKTa. noTaviHy»c nep^opwpooaH- 
nyK> KOnOHHy oocaAHtix TpyG. ycTaMonnenhyio 
npOTuo vimepBana aanerannfl nponyKTMOHoro 
o6bCKTa, npu stom npeAY«pe*neMtm pa3- 
pyuieHua nnacTa r.c/ibucRoe npocTpanCTBO 3a 
noTawiHOM kom>hhoii Ma0noa*OT rpaanviHO- 
necsaMbiM <]ni/ibTpoM. H3necTna« roiiCTpyK- 
mm cKoaxuHbi oGnaAaeT cneAy»ou;nMn 
MeAOCTatKaMn: cucoica tpyaocmkoc Tb pa6oT 
no C03AaHitK) rpaomiHO-necHaHoro <t>nnbTpa; 
no Mepe 3KcnnyaTaunii rpaBw«no-nccManwfl 

<{)W/lbTp 3a6t1B3CTCfl VI npOAyKTHOHOCTb 

xmhu yMeMbiuneTca: Ma/ibivi a^bmctp nomvv 
Movi KonoiiHw onpenonscT nu3Ky»o 
npoAy»<TviBHOCTb CKoa>KviHbi ii 33TpynM«eT ee 
o6cny>«nBaMne n 3KCnnyaTauu»o. 

lienb u306peTeHH3 - yMCMbUiC»nie ipyAO' 

eMKOCTn paGoT n ynenuMomiC! npO'.onoA^ 1 ^' 1 ^" 

MOC:^ CKBaMMHbl. 



yKa30HH3fl uenb AOCTuracTCfl tcm, i «to b 

KOMCTpyKqtHI CKB3ttWHW. BKHWD'atOlUCVI 3KC" 

nnyaiaunoHHyio KO/ionHy. cnymeMHyK) AO 
KpoB/in npoAy»<TMBMOro o6beKTa. paciunpen- 

\ huh ctbo/i cKoaxuHw b nHTCpoane 3aneraHHfl 
npoAyKTMBHoro oGbeKTa. nep<t>opvipoBaHnyK) 
KonoHMy, ycT3M0B/iCHHyHD nponiB viHTepeana 
saneranuin npoAyKfuoHoro o6beKT3, nep(J>opn- 
poBaHHaw KonoHHa oGcaAHbix ipyG obinonHCHa 

0 H3 Meranna c naMflTbK). D0CCTaHaB/inB3K>iuc^ 
nepBOH3M3flbHyK) <J>opMy nocnc cnycKa ee o 
MHTepBsn KpenneHH9. npwMCM napy>KHbui am* 
aMeip nep^opwposaHHovi kohohhw oGcaAnwx 
Tpy6 nepnoHaManbHOw qvinviHAP^ecKOvi <\>oq- 

15 mw paaen A^aMeipy CTBona CKBa>KMHw. a BHyT- 
pesHnvi a M a m c t p Gonbiue BHyTpenHero 
AuaMeipa aKcnnyaTauwoHHOVJ KO/iOHHbi. 

npMMuvin AewcTBun MeTanna c naMATbK) 
33KnK)M3eTcn b c/ieAy»ouieM. 

20 H3BecTM0. hto wMetOTcn neTannnMecKwe 

cn/iaobi. y kotopwx neynpyrue Ae^opMaunn 

nOHMCCTbK) BOCCT.aHa0/lV1BaK)TC« npM CH9TVili 

Marpy3Kn vrnvi narpcBS. i.e. f-ieian/i, "bchomh- 
H3S". npnoGperaeT npcwniOK) ^opMy. 3io no- 
25 iseftuie. oGnapyxeHHoe bo Mnornx mmctux 
MeTa/inax, cnnaoax w MeTannvi^ecKnx KOMno- 
3wuviflx. H33bieaeTC« a^exTOM naMmn 1>op- 

Mbl. 

Ha 4>nr. 1 npeACTao/iena cxcMainMeCKM 
30 npCAnaraeMaw KOMCTpyxuna 3aGo« ckb3mchmw: 
na <t>ur. 2 - cencHue A-A na <t>ur. 1: na ^nr. 3 - 
Ae<J>opMvipoB3HH3B nepeA cnycxoM b CK.aaxu- 
My noTaiinafl KonowHa: na ^itr . 4 - ceMenvte B-B 
na ^nr. 3 (H3nGonbUJvti?i A^aMCTp noncpennoro 
35 ceMeHn« Ae1>opMnpoBaHHOi^i xonoHroi mchb- 
uie BHyTpenuero A^aMCTpa 3KcnnyarauviOM- 

HOV1 KO/lOHHbl). 

KOMCTpyKUHB 3a60« C K 03>XMH bl BK/lK>MaeT 

3KcnnyaTauviOHMyK) xonOHHy 1 . paciunpeHHbivi 
40 CTBOn 2 CKBattMMu b MHiepBane 3ancraHnn 
npOAyxTnoMoro oGbexTa 4 m nepliopuposaM- 
nyK) xo/iOHHy 3 o6caAHbix TpyG. 

nocne 6ypeMvi» CKBaxuHbi ao xpoa/iit npo- 

A'/KTuoMoro oGbexTa 4 cnycx3»OT 3Kcn/iy3ia- 
45 uvtOHHyto KO/iOMMy 1 vi hGmcm iupy K)t ce. 
JXanee ocymccrBnqK)T Gypcmic npOAy^TviBHO- 
ro o6bexT3 4 aohotom. AnaMerp xoioporo 
Me^biue BMyTpCHMCfO AnaMCtp;* 3Kcnny3T3- 
uuOMMOii koaommu 1. nocno ^ero paciuvipflK)T 
50 cro p33ABu>:nuMii paciuHpuTenMMti. Bbinon- 
m^K}t paGorw no n3MCpc»mK> ^ax-rwieCKoro 
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/Uiar.ieTpa obo/13 ckr.ukhmw. Co6up3K)T nep- 
(J)QpnpooOHMyK) oOca/lMyio KOnOHny 3 Tpy6 n3 
Meianna c naMaTbto iiH/HiHApMsecKOft 4>opmw 
c Hapy^HbiM AnaweTpOM. paonuM A^aMerpy 
pacujiipc»moro o oo/ia ckb3>kuhw. flepeA cny- 5 
ckom o cKoaxvHiy nep<t>opnpoB3HHOM xo/iOHHe 
3 npnfl«TK)T cJ>opMy c nonepeMMWMM paaMepa- 
mi. o6ecneMHB0K)mMMn cdoOoahw^ cnycx ee 

c nnTCpQa/1 sannramm npoziyKTHDMoro o6beK- 
Ta 4. C ncMombK) D/ieKTpOMarpeoaTena m/iw 10 
APyrnM nyTGM ocymecTonaKU HarpeB CTep*H« 
c naMBTbK) ao pacMeTHOfi reMneparypbi. flpn 
3tom ciepxcHb c naM^Tbio BOCCTanaBnuBaer 
ccok) nopBOnaManbiiyio <J>opMy. 

n p ti m e p. BypeHne poa 3Kcn/iyaTauiion- 15 
HyK) KonoHHy ao r/iyBuHU 2C0O m ocyuiecTB/ia »ot 
AO/iotom 0 215.9 mm. Ha yxa3aHiiyK3 rnySnHy 
cnycxaiCT 3*cn/iyaraunoHHyK) xo/iOHMy n3 
ipy5 0 168 mm c TomuwHOw 10 mm u ueMen- 
Tnpy»OT. 3anera>ouiiiM n:ixe n poAy^THBHbin 20 
oOlckt pa3GypnB3K)T ao/iotom 0 145 mm ao 
npocKTHOA r/iyBwuw 2020 m. 3aTeM ctbo/i 
CKsaxciiiibi pacmnpflKDT pa3ABHJKHWMn pac- 
ujiipiufMnrui ao A» 1 3MeTpa 0 250 mm. 143 
Merannac nnMflib»OM3roTaBnMeaK)T nep^optv 25 

pOB3HHyK) KO/lOHIiy AHUMOM L=22 M H pa3MC 

paMii di - 148 mm. d2^250 mm. Ko/iOHHy 
AC't'OpMMpyiOT. npnA30 noncpeMHOMy npo<t>- 
K) oim »«a f|)wr. 4 c Man6onbiuMM AwaMeipoM 
nonepeMHoroceHc»Hip d3= 110 MM.MTOo6ecne- 30 
Miioaei K.o/ibuenou 3a3op. pamiuA 4 mm. c 

G Hy T p£ MMUM AM3MCTP0M 3KC n/iy3TaUMOH MOM 

KO/iOHHbi 148 mm u. cneAOB3Tenbno. cbo6oa- 
mvk) TpoHcnopnipOBKy norauHOfi ko/iohmw b 
•^HTepRan 33/ieraMnfl npoAy«™o"oro o6be*r3. 35 
CnyCK3K)T Ae4>opM.wponaHHy»o KononHy na 
K.aOo/ie o CKBO>KUMy ao ynopa c ec aaGoeM. 
B*n»o<<aK>: cticieMy r>.neKTpenor pena. Hoc/ie 
BbiAep^KM n revenue onpeAencMHoro BpeMe- 
»<u noTaiinafl KO/iOHHa eoccraHaonnBaer cbok) 40 
nepBOHannnbHyK) UK/uiM/unwcCKyio <topMy c 
Mapy>:MWM AwaMCTpnM 250 mm. 

3K0H0MimeCK33 3-H , CKTHDHOCTb OT OHCA" 

pcntiQ npr?Anaraovorn TC*nir^CKOro peiue- 
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hhs onpeA^^^OTCB AOMO/imiicnbMWM AeomOM 
CKBaxuHbi. no <J)OpMy/ie /l*>nion ac6mt ckh3- 
*hhu Q o6p3THO nponopunoHa/ic>< m 3 t y * 
pa/ibHOMy norapn4)My othoujchvui paAiyca 
KOHTypa nuTaHMa (R«) w paAviyca CKBaxuny 
(r c ), Ha ocHoeaHUM Mero npou3BOAHTenbnocTb 
CKBa^MHbj c yeennMenHbiM paA^ycoM r c! npw 

npoHMX paBHbix ycnoBnax onpeAenaeica eti- 
paxenweM 

0,=Q--^. 

In — 

npuHiiMaa R«=200 m. r c -0.145 m, nonyMa- 

k>tQ 1=0.080, 

TaKMM o6pa30M. AOCTnraeTc» yoennMeHne 

npow3BOAWTenbHocTn 3a cmct pea/in3aun» 
npeA^araeMoro TexHunccKoro petueMiiP. 

OopMyna M3o6peTeHHJi 

KOHCTpyKUW* 3360A CKB3>KHHbl. BK/lK)HaK>" 

man 3KcnnyaTaunonHy»o KOnonny. cnymeH- 
Hy>o AO KpoB/i* npoAy»<THBHoro o6beKTa. 
pacaiMpeHHbiii ctbo/i cxBaxwHbi b nnTepaa/ie 
3a/ieraHviH npoAYXTuBHoro o6bexTa. ncp<l)Opn- 
pOBaHHyio KonoHHy o6caAHbix Tpy6. yCTanoB- 
/i6 h HyK) npoTMB MMTepaa/ia 33/icroHUd 

npOAy^TMBMOrO 06bCKT3. 0T/lHM3k)U(3fl- 

c a tgm, htj. c uenb»o yMeHbtueMnn TpyAoeM- 

KOCTM pa60T M yBe/lUMCMHf* npOH3B0A" T C/^bHO- 
CTH CKB3)KMHbl. fiep^OpupOBaH Ha» K0/I0HH3 

oGcaAHbix Tpy6 BbinonHena M3 MeTan/ia c na- 
MflTbio. BOCcraHaB/iuBatomea nepB0H3Manb- 
Hyio <J>opMy noc/ic cnycKa b MHTepBan 
KpenneHvifl. npimeM MapyxHbirt A^aMeTp nep- 
<t>opnpoBaHHOM ko/iohhw o6caAHbix Tpy6 nep- 

BOH3M3nbHOM UH/1HHAPH^eCKOt1 <{)OpMbl paBCH 

AnaMeipy CTBO/ia CKBa>Kiinbi. a BHyTpeHMMtf 
AnaMeTp 6onbiue BHyipeHnero A^aMerpa 3^c- 

n/iy3T3UM0HH0M KO/lOHHbJ. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1 , after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 

dwell 



Fig. 1 
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[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, d2 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 

to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 
The savings from adoption of the proposed design 



» 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 



Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 



Claim 



A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that 7 with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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[see Russian original for figure] 
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